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Description

Field of the Invention

[0001] The present invention relates, in particular, to
the field of the distribution of electrical energy to a plurality
of subscribers distributed within the territory. The inven-
tion is, however, also applicable in more general terms
to other services such as, for example, the distribution
of water, gas or to tele-heating. Thus, when mention will
be made in the following of distribution services of elec-
trical energy, it is understood that the teachings of the
invention are easily applicable to the distribution of other
services as well.

Technological Background

[0002] Generally, meters for measuring consumption
of electric energy are located in close proximity to the
loads consuming the energy, e.g. in a generally acces-
sible area of a home of a subscriber. The control meter
is usually installed between a power distribution network
and a subscriber line and measures the amount of electric
energy drawn via the subscriber line.

[0003] Conventionally, authorized personnel manually
read counter values of the control meter in predetermined
time intervals, with the readings being used for billing
subscribers for the consumed electric energy.

[0004] To reduce costs associated with reading the
meters, techniques have been developed for remote con-
trol of the supply of subscribers with electrical energy
described in DE 100 52 998. General problems of this
type have already been described, for example, in Italian
patent No. 1 232 195, filed on October 26, 1988 by the
present Applicant, or in US patent application US-A-
4,803,632.

[0005] The approach which these and other different
studies have in common can be summarized in an archi-
tecture using heterogeneous forms of communication to
establish a communication between the peripheral points
of the system (meters at the subscriber points), with a
supervision center being mainly responsible for the con-
trol of the procedures considered in each case to be use-
ful for attaining the objects.

[0006] Such a connection is obtained by the direct
communication between the supervision center (in gen-
eral a server with high processor performance) and the
peripheral meters, as is described, for example, in WO
98/10299, or by interposing at least one intermediate hi-
erarchical level in this pyramid, as is suggested in WO
98/10394. Examples of these proposals can also be
found in other patents such as e.g. EP-A2-0 723 358 or
WO 99/46564. The general problem area of remotely
controlling the supply of electrical energy is also dealt
with in the recent Italian patent application No. MI2001A.
002726 as filed on December 20, 2001 in the name of
the present applicant

[0007] As noted above, meters are generally installed
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in an area accessible by subscribers and others and
therefore it becomes an important issue to avoid fraud-
ulent manipulations to the control meter aiming at draw-
ing electric energy, which is not accounted for.

[0008] The mostcommon waystocommitenergy fraud
require the removal of the metering point, the manipula-
tion of the control meter to alter the measuring constant
and/or circumventing the control meter by directly con-
tacting the terminals the mains power supply line.
[0009] To counter these attempts of fraud, the tech-
nologies known today provide one single system consist-
ing of mounting the apparatus for measuring the energy
consumption on a support base which is closed by a lid
fixed thereon by means of a seal. The discovery of the
break of the seal proves the committed fraud that is then
sanctioned according to the facts of the case.

[0010] This system has been considered to be suffi-
cient in the past, when it was customary that the control
meter was personally controlled and looked at by an op-
erator at least once a month, even if only to read off the
consumption. However, this system has proven to be in-
adequate when the energy supply companies consid-
ered the systematic control once a month of all meters
in the network to be too costly and carried them out less
frequently, for example, by asking each subscriber via
telephone about his consumption.

[0011] Atthe current state of the art, which permits, as
described in the aforementioned patent application No.
MI2001A.002726, to remotely read the consumption and
even to control the energy supply in real time, including
the initiation and termination thereof, the safety system
support based on a seal and the direct control of the
control meter does not only become inadequate but it is
even totally out of the question to propose such system.
[0012] A method and system for sensing removal of a
utility meter from its socket is known from US 5,523,559,
according to which the removal of a meter can be detect-
ed by a tampering detection unit, wherein the tampering
detection unit is included entirely within a base or base
extension and external to the meter.

[0013] Further, a device for maintaining a device hous-
ing is known from EP 0 447 615 A1, according to which
a sensor detects a position of a closure device for exam-
ple used in meters for metering electricity, so that it may
be detected when a housing is opened and the sensed
state may be transmitted to the distributor.

Summary of the Invention

[0014] Itis anobject of the present invention to provide
for an improved detection of attempts of fraudulent ma-
nipulations of control meters as defined in claim 1.

[0015] A control meter for controlling the supply of
services, in particular the supply of electric energy, com-
prises a support base anchored with which is a main pow-
er supply line, a metering group detachable from the sup-
port base and comprising a measurement apparatus in-
terposed between the main power supply line and a sub-
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scriber line; and a safety anchorage comprising mechan-
ical means associated with the metering group and mov-
able into a locking position for engagement with the sup-
port base when the metering group is mounted on the
support base; and an interrupter for generating an acti-
vation signal upon activation by the mechanical means,
wherein the mechanical means is arranged to activate
the interrupter when the mechanical means is released
from the locking position for detaching the metering group
from the support base.

[0016] The mechanical means further comprise a re-
taining spanner movable into retaining means in the sup-
port base in the locking position, to form a locking bar
against displacement of the metering group of the control
meter relative to the support base. The mechanical
means further comprise a locking bar mandrel cooperat-
ing with the retaining spanner and the interrupter of the
safety anchorage such that the blocking/unblocking
movement of the locking bar mandrel corresponds to the
opening/closing movement of the interrupter. The locking
barmandrelis arranged coaxially to the retaining spanner
said locking bar mandrel, when the mechanical means
is in the locking position, is urged against a seat of the
support base to form a locking bar against a parallel
movement of the metering group relative to the support
base.

[0017] The retaining means may further comprise
seats and a threaded bushing for receiving a threaded
portion of the retaining spanner when the mechanical
means is moved into the locking position.

[0018] Spring means may be provided, acting on the
locking bar mandrel so as to move the locking bar man-
drel in a direction away from the support base when the
retaining spanner is released from the retaining means.
[0019] The interrupter and the mechanical means may
be located substantially inside a sealed container with
part of the locking bar mandrel and the retaining spanner
being accessible though an opening in the sealed con-
tainer; and the locking bar mandrel comprises a lid cov-
ering the retaining spanner, the retaining spanner being
accessible for release from the locking position only by
breaking the lid.

[0020] The interrupter may be formed by a pair of flex-
ible metal sheets resiliently contacting each other, and
the mechanical means being provided with a wing apt to
interpose itself between the flexible metal sheets in the
locking position.

[0021] In an alternative, the interrupter of the safety
anchorage is formed by a micro-interrupter, the com-
mand button being activated by an oscillating arm moved
by the mechanical means.

[0022] Inanotheralternative the interrupter of the safe-
ty anchorage is formed by an optical transmitter and an
optical receiver, forming a pair of optical devices with a
transmitter-receiver coupling, and the mechanical means
being provided with a wing aptto interrupt the transmitter-
receiver coupling by interposing itself into the path be-
tween the optical transmitter and an optical receiver in
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the locking position.

[0023] Moreover, the metering group may be mount-
able on the support base by means of a bayonet-type
attachment system with which the safety anchorage co-
operates, the bayonet-type attachment system compris-
ing a pair of hook-like members integral with one of the
support base and the bottom wall of the body of the meter,
and, two recessed members formed in the other one of
the support base and the bottom wall of the body of the
meter, facing the hook-like members, whereby the en-
gagementofthe hook-like teethinthe recessed members
takes place due to a displacement of the body of the
control meter parallel to the respective support base.
[0024] One ofthe supportbase and the metering group
may comprise a series of resilient, fork-shaped supply
terminals and the other one of the support base and the
metering group comprises an opposing series of man-
drel-shaped control meter input terminals for the sub-
scriber line, whereby the anchoring movement of the bay-
onet-type attachment system also causes the mandrel-
like terminals to be engaged in the opposing fork-shaped
terminals.

[0025] The interrupter may form part of an electronic
circuit that is associated with translating means to trans-
mit the activation signal to a local control unit or remote
central control, and may be arranged to irreversibly com-
mand, upon actuation, the opening of a power switch 52
of the subscriber side of the supply line.

[0026] The metering group may further comprise an
electronic circuit for the memorization of the exchange
of state of the interrupter, and may be supplied by a bat-
tery having a similar service life as the meter.

[0027] The metering group may include a measure-
ment apparatus comprising translating means for trans-
forming the values of the effected measurements into
data to be transmitted via communication lines, and com-
munication means associated with the translating means
to perform an exchange of measurement data and pos-
sible other processing data with a remote central control
connected to the control meter by means of a communi-
cation line.

[0028] The activation signal may command a local mi-
croprocessor or a microprocessor at a remote central
control, provided with software for effecting the initiation
and interruption of the energy supply, to interrupt the pow-
er supply to the control meter by opening the power
switch.

[0029] Moreover, the software of the local control unit
may provide the repetition of the control of the signal
identifying the occurred actuation of the interrupter and/or
ofthe electronic circuit (14), before emitting the command
forinterrupting the supply, and the repetition of the control
may also provide the reset of the memorization circuit.
[0030] The invention allows to positively obstruct acts
of fraud and thus to provide a control meter which is able
to permit the remote-control of the "open/closed" state in
situations of fraud or rather attempted fraud and is capa-
ble of unequivocally proving the occurrence of fraud or
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attempted fraud.

Brief Description of the Drawings

[0031] Further features and advantages of the inven-
tion are, however, more easily apparent from the follow-
ing detailed description of a preferred embodiment which
is only given as an example without limiting the invention
and which is illustrated in the accompanying drawings in
which
Figs. 1a and 1b show diagrammatical longitudinal
sections of a control meter in the locked position
and in the unlocked position, respectively;

Fig. 2 shows a diagrammatic, exploded view in per-
spective of a control meter;

3a and 3b show a detail of the control meter of
Fig. 2 in a cross-sectional view and perspective
view, respectively, of the safety anchorage in
the closed position;

Figs.

4a and 4b show the detail of the control meter
shown in Figs 3a and 3b respectively in the open
position;

Figs.

Figs. 5a and 5b show diagrammatical longitudinal
sections of a control meter according to an em-
bodiment of the invention in the locked position
and in the unlocked position, respectively;

Fig. 6 displays the logical functional principle of the
anti-tampering system according to an embod-
iment of the invention; and

Fig. 7 is a logical diagram of the processing of the
anti-tampering signal according to an embodi-
ment of the invention.

Detailed Description of the Preferred Embodiments

[0032] Inthe following a control meter will be described
with regard to Fig. 1a and 1b.

[0033] Figs. 1aand 1b schematically show longitudinal
sections of a control meter, with Fig. 1a illustrating the
control meterin the locked position and Fig. 1billustrating
the control meter in the unlocked position.

[0034] Fig. 1aillustrates a control meter comprising a
support base 1 and a metering group 2. The supportbase
may for example be fixedly mounted to a wall or control
meter compartment, e.g. in a subscriber’'s home. The me-
tering group 2 is detachably mounted on the support base
1, to be removed for servicing the control meter. Supply
terminals 23 of a power supply line 20 are anchored with
the support base 1.

[0035] The metering group comprises a measurement
apparatus (not shown), interposed between the main
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power supply line 20 and a subscriber line 50. The meas-
urement apparatus operates to account for electric en-
ergy drawn by a subscriber through the subscriber line.
The subscriber line 50 and measurement apparatus are
connected to the supply terminals 23 of the main power
supply line via control meter input terminals 51 and, if the
measurement group is mounted on the support base at
the appropriate location, the terminals 23 and 51 are in
contact with one another and electric power can be drawn
by loads (not shown) connected to the subscriber line
50, such as appliances and similar. The subscriber line
50 is further controlled by a power switch 52, allowing to
turn on and off a power supply to the subscriber line ter-
minals 53, e.g. as controlled by a local control unit of the
control meter or a remote central control operator for in-
itiating and terminating a subscriber contract, and to turn
off the power supply upon detecting an attempt of fraud,
as detailed further below. The power switch 52 may be
arranged in the metering group 2, as shown in Fig. 1a
or,inan alternative, the power switch 52 may be arranged
in an external protected compartment, or in the meter
itself.

[0036] The metering group further comprises a safety
anchorage for ensuring that the metering group is se-
curely mounted on the support base. The safety anchor-
age prevents that fraudulent manipulations of the meter-
ing group, e.g. to avoid the drawing of electric power
which is not accounted by the measurement apparatus,
remain unnoticed.

[0037] The safety anchorage comprises mechanical
means 30, associated with the metering group and mov-
able into a locking position in a recess 31 of the support
base, for locking engagement with the support base
when the metering group 2 is mounted on the support
base 1, i.e. the mechanical means can only be introduced
into the recess 31, if the metering group 2 is properly
positioned on the support base 1.

[0038] Further, the safety anchorage comprises an in-
terrupter 40 for generating an activation signal upon ac-
tuation by the mechanical means 30, wherein the me-
chanical means activates the interrupter when the me-
chanical means is removed from the locking position in
the recess 31, e.g. in an attempt to detach the metering
group from the support base.

[0039] In Fig. 1a the mechanical means 30 is shown
locked in the locking position and the switch 40 is shown
in a non-activated position, indicated by the depressed
switch element 41, being held in a depressed position
between the mechanical means 30 and the interrupter
40. The switch element 41 can for example be resiliently
urged by a spring in an upward direction in Fig. 1a while
being held in a depressed position by the fact that the
mechanical means 30 is in the locked position.

[0040] Furthermore, in the locking position shown in
Fig. 1a, the power switch 52 of the subscriber line 50 is
maintained closed, and electric power can flow from a
supply network to the loads connected to the subscriber
line 50, to be measured by the measurement apparatus.
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[0041] The mechanical means 30 can for example be
a retaining spanner or bolt with a threaded portion, the
threaded portion for insertion into a threaded bushing in
the recess 31. Thus, to bring the mechanical means 30
into the locked position, simply a screwdriver could be
used.

[0042] In the example shown in Fig. 1a it is the flat-
shaped head of the mechanical means 30 which func-
tions as a means to keep the switch element 41 in a
depressed, non-activated position, however, any other
means for holding the switch portion in this position could
be used, such as any other protrusion at the mechanical
means 30 or element to maintain the interrupter in the
non-activated position, when the mechanical means is
in the locked position.

[0043] Turning to Fig. 1b, showing the control meter in
the unlocked condition, the mechanical means 30 is re-
moved from the recess 31 in the support base, and with
the release operation the interrupter is activated, as in-
dicated by the upward moved switch element 41. For
example, when the mechanical means 30 is removed
from the recess 31, a spring may move the switch ele-
ment 41 in an upward direction, activating the interrupter
40.

[0044] Itis an important feature that only with the me-
chanical means 30 in the position shown in Fig. 1b, i.e.
removed from the recess 31 in the support base, the me-
tering group 2 can be removed from the support base 1.
[0045] Further, with the release operation of the me-
chanical means 30 the interrupter 40 is activated and a
corresponding activation signal is generated. The acti-
vation signal indicates that someone attempts to remove
the metering group from the support base and it can ap-
propriately be processed.

[0046] In the example shown in Fig. 1b, the activation
signal is used to command an opening of the power
switch 52 of the subscriber line 50 via a transmission line
42, turning off a supply of electric power to the subscriber
line terminals 53 and thus to the external portion of the
subscriber line and therewith to the subscriber. The in-
terrupter may be arranged to irreversibly command, upon
actuation, the opening of the power switch 52 of the sub-
scriber line. Accordingly, fraud by drawing electric energy
from the subscriber line terminals 53 without being fed
through the measurement apparatus is prevented.
[0047] The power switch 52 may be a two-stage switch
with a lever for manual activation/deactivation of the pow-
er supply and with a switch element driven by the inter-
rupter for enabling/disabling the manual activation of the
power supply. Further, the power switch 52 may form
part of a fuse device for deactivation of the power supply
in case of over current, or may be constituted by an ele-
ment for triggering the fuse device.

[0048] In addition thereto, or as an alternative, the ac-
tivation signal may also be forwarded to a local control
unit or remote central control via a transmission line for
further processing. The remote control center may also
be used to remotely control the power switch 52 to open/
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close the subscriber line. It is noted that the remote con-
trol center may also control the power switch 52 to initiate
or terminate a utility supply contract.

[0049] Still further, the activation signal and further da-
ta in association therewith, such as a time stamp of the
occurrence of the activation signal, a counter value of
the measurement apparatus and similar may be stored
in non-volatile memory means in the local control unit of
the control meter and/or at the remote control center.
[0050] In an alternative it may be preferred to irrevers-
ibly open the power switch 52 upon a first activation of
the interrupter so as to prevent closing the power switch
52 upon again mounting the metering group on the sup-
port base. Further, a reset may preferably be devisable
only by an operator via the remote control center or a
similar entity.

[0051] Preferably, the safety anchorage is not acces-
sible from the outside of the metering group, i.e., securely
housed within a sealed casing of the metering group.
This avoids access to and fraudulent manipulation of the
safety anchorage in an attempt of unauthorized drawing
of electric energy.

[0052] The interrupter, while in Figs. 1a and 1b shown
as a micro-switch, can be of any type suitable for detect-
ing a removal of the mechanical means 30 from the re-
cess 31 in the support base.

[0053] Still further, while Fig. 1a and 1b show a recess
in the support base for receiving the mechanical means
30, any other means for locking engagement with the
mechanical means may be devised. For example, the
support base may be provided with a protrusion extend-
ing into the metering group when mounted on the support
base, and the mechanical means 30 may be broughtinto
locking engagement with this protrusion. Thus, many dif-
ferent arrangements are possible, and not limited to the
exact mechanical arrangement shownin Figs. 1aand 1b.
[0054] In the following a further example will be de-
scribed with regard to Fig. 2.

[0055] Fig. 2 shows a diagrammatic, exploded view in
perspective of a control meter, particularly illustrating el-
ements of a safety anchorage.

[0056] The control meter of Fig. 2 comprises a support
base 1 which can be attached to the wall, for example,
by means of a series of V dowel-type screws in a manner
known in the art. The support base includes an end por-
tion and terminals of a main power supply line, e.g. op-
erated by an energy providing organization, to allow the
drawing of energy by a subscriber

[0057] Further, the control meter comprises a metering
group 2 comprising a box-like sealed casing accommo-
dating the elements of the control meter for measuring
operations. The sealed casing prevents access to the
elements of the control meter for safety reasons, e.g. to
prevent electric shock, and for security reasons, i.e. to
prevent fraudulent manipulations to the meter. The me-
tering group 2 includes a measuring apparatus for meas-
uring a consumption of electric energy by the subscriber
via a subscriber line connected to the terminals of the
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main power supply line through the metering apparatus,
as known in the art.

[0058] Further, the metering group may include trans-
lating means for transforming the measured values of
the effected measurements into data and transmitting
means for exchanging data with a remote control center
by means of an communication line, e.g. for remote ac-
counting at the remote central control and subscriber bill-
ing. Further, the control meter preferably comprises a
remotely operable device for interrupting/reactivating the
power supply circuits. For example, the subscriber line
power switch 52 may be remotely operable via a com-
mand from the remote control center, in addition to being
operable via the interrupter.

[0059] The metering group 2 is mountable on the sup-
port base 1 by means of a bayonet-type attachment sys-
tem or any other attachment system using screws, hooks
and the like. In the mounted position, the subscriber can
draw electric energy from the main power supply line via
the measuring apparatus and the subscriber line. In the
detached position with the control meter removed from
the support base, the terminals of the main power supply
line are not in contact with the input terminals of the con-
trol meter, i.e., the subscriber line 50 and the drawing of
electric energy through the metering group is not any
longer possible.

[0060] However, as in the detached position the termi-
nals of the main power supply line may be freely acces-
sible, to prevent unauthorized drawing of electric energy,
means must be provided to prevent or at least detect an
unauthorized removal of the metering group from the
support base.

[0061] The control meter therefore comprises a safety
anchorage, shown in Fig. 2 in the exploded view. The
safety anchorage comprising mechanical means asso-
ciated with the metering group and movable into a locking
position for engagement with the support base 1 when
the metering group is mounted on the support base 1,
and an interrupter for generating an activation signal up-
on actuation by the mechanical means. The mechanical
means and the interrupter interact to generate an activa-
tion signal when the mechanical means is released from
the locking position for detaching the metering group from
the support base.

[0062] The safety anchorage of Fig. 2 preferably con-
sists of the following elements in association with the
measuring group:

- Ahollow seat 5 in the form of a bushing, integral with
the bottom 2a of the group 2.

- A mandrel-shaped hollow body 6, slidably accom-
modated in the seat 5. The mandrel 6 is more pre-
cisely provided with an axial perforation of small di-
ameter in the lower part that enlarges in the upper
part, forming a resting shoulder 6a. Spring means 7
which urge the mandrel 6 upwardly.
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- Aretaining spanner 8 consisting preferably of a bolt,
accommodated between the lower part of the axial
cavity of the mandrel 6, with its head resting on the
shoulder 6a. When the retaining spanner is loos-
ened, itsrising head pulls out the entire body 6, urged
by the spring means, thus releasing it from its en-
gagement with the support base 1.

- Aretainer part 15 with an opening in the middle por-
tion thereof for allowing access to the retaining span-
ner 8 below, e.g. with a screwdriver. The retainer
part 15 is insertable into an opening of the mandrel-
shaped hollow body 6. Further, the opening of the
retainer part 15 is smaller as the diameter of the re-
taining spanner 8, such that, when the retainer span-
ner 8 is loosened, its rising head engages with the
retainer part 15 to force the mandrel 6 upward, in
addition to the force by the spring means.

- Alid 9 for sealing the upper part of the axial cavity
of the mandrel 6. The lid is retained when it is being
positioned in its accommodation above the retaining
spanner such that its removal entails the break of
the lid.

- A wing 10 of insulating material, integral with the
mandrel 6 and acting preferably in the radial direction
towards the exterior of the mandrel 6.

- And an interrupter 11, formed by a pair of metal
sheets contacting each other and being moved apart
by the wing 10, when the mandrel is urged down-
wards, the disposition and function of which will be
described in more detail below.

[0063] Further, the safety anchorage of Fig. 2 compris-
es the following elements in the support base 1, on the
same axis as the mandrel 6, to cooperate with the pre-
viously described elements in the measuring group:

- Aseat 12, constituting retaining means, for accom-
modating the lower end of the aforementioned man-
drel 6.

- And a seat 13, constituting retaining means, for an-
choring the retaining spanner 8, which is comprised
of an internally threaded bushing when the spanner
8 is a bolt.

[0064] The elements described above interact in such
a manner that an activation signal is output, if the retain-
ing spanner is removed from the seats 12 and 13.

[0065] Briefly, the retaining spanner is movable into
the retaining means, i.e. the seat 13, in the locking posi-
tion, to form a locking bar against displacement of the
metering group relative to the support base. Further, the
locking bar mandrel cooperates with the retaining span-
ner and the interrupter of the safety anchorage such that
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the blocking/unblocking movement of the locking bar
mandrel corresponds to the opening/closing movement
of the interrupter. Moreover, the locking bar mandrel is
arranged coaxially to the retaining spanner which, when
the mechanical means is in the locking position, is urged
against a seat of the support base to form a locking bar
against,a parallel movement of the metering group rela-
tive to the support base. The retaining means may com-
prise a threaded bushing for receiving a threaded portion
of the retaining spanner when the mechanical means is
moved into the locking position.

[0066] Further, the spring means act on the locking bar
mandrel so as to move the locking bar mandrel in a di-
rection away from the support base when the retaining
spanner is released from the seat 13.

[0067] The pair of flexible metal sheets resiliently con-
tacting each other forms the interrupter, and the wing is
arranged to interpose itself between the flexible metal
sheets in the locking position. The interrupter and the
mechanical means are located substantially inside a
sealed container with part of the locking bar mandrel and
the retaining spanner being accessible though an open-
ing in the sealed container; and the lid covers the retain-
ing spanner, the retaining spanner being accessible for
release from the locking position only by breaking the lid.
[0068] Inan alternative the interrupter of the safety an-
chorage is formed by an optical transmitter and an optical
receiver, forming a pair of optical devices with a trans-
mitter-receiver coupling, wherein a signal light is trans-
mitted from the optical transmitter to the optical receiver.
Further, in this alternative the mechanical means is pro-
vided with a wing apt to interrupt the transmitter-receiver
coupling by interposing itself into the path between the
optical transmitter and an optical receiver in the locking
position. The remaining features and operations are sub-
stantially as outlined above.

[0069] The example shown in Fig. 2 and its operation
will now be further described with regard to Figs. 3a, 3b
and Figs 4a, 4b, respectively.

[0070] Fig. 3a shows a detail of the control meter of
Fig. 2 in a cross-sectional view of the safety anchorage
in the closed position.

[0071] In the cross-sectional view shown in Fig. 3a,
the metering group 2 is mounted on the support base 1
and the safety anchorage is in its locked position.
[0072] In the locked position, the retaining spanner 8
is locked in the seat 13 of the support base, e.g., by way
ofthreading and turning the retaining spanner using, e.g.,
a screwdriver. In this position, the retaining spanner 8
urges the mandrel-shaped hollow body 6 in a downward
direction, against the force of the spring 7, until the man-
drel-shaped hollow body 6 rests on the seat 12 in the
support base 2. In this position, the metering group 2
cannot be removed from the support base 1.

[0073] The downward movement of the mandrel-
shaped hollow portion 6 is effected by a head portion of
the retaining spanner 8 resting on the shoulder 6a of the
mandrel.
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[0074] Further, with the downward movement of the
mandrel 6 the wing portion 10 of the mandrel is also
moved in a downward direction and eventually moved
between the pair of metal sheets of the interrupter 11,
forcing the metal sheets out of electrical contact with one
another, as the wing portion 10 is made of insulating ma-
terial. In the position shown in Fig. 3a, the interrupter 11
is in the non-activated position, i.e. the "normal" position,
when the metering group is mounted on the support base
and the safety anchorage in the locked position.

[0075] The lid 9 is inserted into a top portion of the
mandrel-shaped hollow body, above the retaining span-
ner 8, to prevent access to the retaining spanner from
the outside. The lid 9 can be removed from this position
covering the retaining spanner only by breaking the lid,
and therefore effectively provides a lid, as known in the
art.

[0076] Fig. 3b shows a detail of the control meter of
Fig. 2 in a perspective view of the safety anchorage in
the closed position.

[0077] In the perspective view of Fig. 3b, the outside
of the mandrel-shaped hollow body is visible, with the
wing portion made of insulating material moved into the
interrupter, of which the cover 11 is visible. The mandrel
6 and the cover 11 rest on a support base portion 2a of
a casing of the metering group.

[0078] Finally, Fig. 3b shows the lid 9 in the inserted
position above the retaining spanner.

[0079] Inthe perspective view of Fig. 2, the sealed cas-
ing of the metering group is cut out for illustration pur-
poses. An access to the safety anchorage will only be
possible through a small opening, e.g., in the top wall of
the sealed casing, such as with a screw-driver to turn the
retaining spanner 8, and insertion/removal of the lid 9.
[0080] Fig. 4a shows a detail of the control meter of
Fig. 2 in a cross-sectional view of the safety anchorage
in the open position.

[0081] The cross-sectional view of Fig. 4a illustrates
the metering group 2 still in contact with the support base
1, however, with the safety anchorage in an unlocked
position, allowing a removal of the metering group 2 from
the support base 1. In the unlocked position, the retaining
spanner 8 is removed from the seat 13, e.g., by unscrew-
ing the spanner using a screwdriver. With the resilient
force of the spring 7, the mandrel-shaped hollow body 6
is likewise moved in an upward direction, out of the seat
12inthe support base 1. Further, when the retainer span-
ner 8 is loosened, its rising head engages with the re-
tainer part 15 inserted into the mandrel 6 above the re-
tainer spanner, as shown in Fig. 2, and the mandrel 6 is
forced upward in addition to the force by the spring
means.

[0082] When the retaining spanner 8 and the mandrel
6 are removed from their seats in the support base, the
metering group 2 can be moved parallel and/or perpen-
dicular with regard to the support base 1, for removal of
the metering group.

[0083] Further, with the mandrel-shaped hollow body
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6 moved upwards by way of the resilient force of the
spring, the wing portion 10 of the mandrel 6 is also moved
in an upward direction and out of the space between the
two metal sheets 11. Accordingly, the metal sheets 11
move into electric contact with one another. The position
of the wing 10 must be such that an electric contact be-
tween the metal sheets 11 is established before or at the
full removal of the mandrel 6 and retainer spanner 8 from
their respective seats 12 and 13, so that it is assured that
the electric contact is established at a point or before the
metering group can actually be removed from the support
base 1. The removal of the mandrel 6 and retainer span-
ner 8 from their respective seats 12 and 13 is supported
by the spring 7 and the retainer part 15 engaging with
the rising head of the retainer spanner 8.

[0084] When the metal sheets 11 contact one another,
the interrupter switches into the activated state and out-
puts an activation signal. The activation signal can, e.g.,
be generated by a current, which is allowed to flow be-
tween the metal sheets.

[0085] This activation signal can then be output for fur-
ther processing and/or can be used for opening a power
switch, as detailed with regard to the embodiment of Figs.
1a and 1b.

[0086] Fig. 4b shows a detail of the control meter of
Fig. 2 in a perspective view of the safety anchorage in
the open position.

[0087] The perspective view of Fig. 4billustrates a por-
tion of the support base 1 and the metering group 2, with
a portion of the casing of the metering group cut out for
illustration purposes.

[0088] In Fig. 4b, as in Fig. 4a, the metering group 2
is still in a position on the support base 1, however, with
the safety anchorage in the unlocked position, as detailed
before. The lid 9 is removed from the mandrel-shaped
hollow body 6, e.g., by breaking the lid, and the retaining
spanner is removed from its seat in the support base.
The resilient force of the spring 7 moves the mandrel-
shaped hollow body 6 in an upward direction, and re-
moves the wing portion 10 from the space between the
metal sheets of the interrupter.

[0089] In the following, a embodiment of the invention
will be described with regard to Figs. 5a and 5b.

[0090] Figs. 5a and 5b show diagrammatical longitu-
dinal sections of a control meter according to an embod-
iment of the invention in the locked position and in the
unlocked position, respectively.

[0091] The elementsdescribed in detail above with ref-
erence to Figs. 2 to 4b are also illustrated very diagram-
matically in Figs. 5a and 5b that show the mandrel-
shaped body 6 with the respective bolt 8, the spring 7
and the threaded seat 13 for anchoring the bolt 8.
[0092] However, differing from the previous examples,
Figs. 5a and 5b do not display the pair of metal sheets
11 forming the interrupter, but represent a variant com-
prised of a micro-interrupter 500 with an operation press-
button, subject to the actuation by an oscillating arm 501
which is, in turn, commanded by the movement of the
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mandrel 6.

[0093] The metering group 2 is mountable on the sup-
port base 1 by means of a bayonet-type attachment sys-
tem. As is schematically shown in Figs. 5a and 5b, this
system comprises, on the one hand, a pair of hook-like
members 2b, 2¢ integral with the body 2 (for example,
formed in one piece in the cast of the bottom wall 2a of
the floor of the body 2), and, on the other hand, two re-
cessed members 1a, 1b facing each other and formed
in the support base 1.

[0094] Fig. 5a shows how the group 2 can be mounted
on the support base 1, with the members 2b, 2¢ being
vertically spaced from the members 1a, 1b. Fig. 5b
shows, on the other hand, how the teeth 2b, 2c engage
in the recesses 1a, 1b, after the group 2 has shifted from
the top to the bottom on the support base 1, thus blocking
the group 2 on the support base 1 against movement
perpendicularly or obliquely to the supporting wall of the
support base 1. The safety means according to the in-
vention, which will be described in more detail below, is
provided to prevent the group 2 from moving in the op-
posite direction, i.e. from the bottom to the top.

[0095] The support base 1 carries a series of terminals
23 (only one of which is depicted in the drawing for the
purpose of simplification) to which the ends of the con-
ductors 20 of the main power supply line are attached;
in the case of a single phase supply line, there are only
two terminals, whereas in the case of a three-phase sup-
ply line there are obviously four terminals provided. As
is evident from Figs. 5a and 5b, the supply terminal 23
is realized in the form of a resilient fork with which the
mandrel-shaped control meter input terminal 51 of the
supply line situated inside the body 2 of the control meter
is apt to cooperate, engaged therewith. When the body
2 is only resting on the support base 1 (beginning of the
mounting phase as illustrated in Fig. 5b), these terminals
23 and 51 arefree, whereas the terminals 51 are engaged
in the opposing terminals 23 when the body 2 is caused
to shift on the support base 1 where itis then hooked and
blocked (Fig. 5a).

[0096] As can be seen in Fig. 5a, with the safety an-
chorage in the locked position, the mandrel 6, which is
moved downward by the retaining spanner 8, depresses
the oscillating arm 501 and holds the oscillating arm 501
in the depressed position, holding the micro-switch in the
non-activated condition.

[0097] Incontrast, as showninFig. 5b, when the safety
anchorage is in the unlocked position, i.e. the retaining
spanner 8 and mandrels 6 are removed from the support
base, the oscillating arm 501 of the micro-switch can
move upward, e.g., by the force of a spring 7, and the
switch changes into the activated condition.

[0098] Again, the transition from the non-activated
condition of the switch to the activated position of the
switch must take place before the retaining spanner 8
and mandrels 6 are removed from the support base.
[0099] Inthe following, a sequence of steps necessary
for mounting the metering group on the support base will
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be described with regard to Figs. 5a and 5b. A reversal
of these steps allows removing the metering group from
the support base.

[0100] To mount the control meter in accordance with
the invention, the support base 1 is initially fixed, for ex-
ample, to a wall, the conductors of the energy supply line
are connected to the supply terminals 23 integral with
the support base 1.

[0101] Thereupon, the metering group 2 is brought to
rest on the support base 1, in the position as illustrated,
in Fig. 5b; then, taking into account the elements de-
scribed above, the following steps are carried out:

- the group 2 is moved from the top to the bottom in
the direction indicated by the arrow 550 in Fig. 5b,
to achieve the interlocking of the group 2 on the sup-
portbase 1, similarly to a bayonet-type coupling. One
also obtains at the same time the engagement of the
control meter input terminals 51 in the supply termi-
nals 23, thus energizing the entire group 2;

- an appropriate device such as e.g. a screwdriver,
then acts upon the bolt 8, which constitutes an an-
chor spanner, by exercising initially a pressing action
from the top to the bottom, against the resistance of
the spring 7 which is compressed thereby. Thanks
to its movement perpendicularly to the support base,
the mandrel 6 forms in practice a blocking bar, its
lower end engaging in the subjacent housing seat
12, thus achieving the retention of the body 2 against
any possible shifting movement relative to the sup-
port base 1; the insulating wing 10 simultaneously
interposes itself between the pair of resilient metal
sheets 11 in mutual contact, in order to space them
from each other and to thus open the interrupter
formed by the pair of metal sheets 11;

- the screw driver is then turned to screw the bolt 8
into the threaded seat 13 as far as it will go and thus
to also reliably secure the interrupter according to
the invention in the safety position. As mentioned
above, the engagement of the mandrel 6 in the seat
12 ensures in the first place that the group 2 is me-
chanically blocked on the support base 1; in fact, the
group 2 cannot move parallel to the plane of the sup-
port base 1, resting thereupon, since it is prevented
therefrom by the mandrel 6 which is engaged in the
seat 12, nor can it be raised from the plane of the
support base 1 since this is prevented by the dents
of the bayonet-type coupling.

[0102] Moreover, the engagement of the insulating
wing 10 between the contact sheets of the interrupter 11
keeps the latter open which, integrated in an electric safe-
ty circuit, enables supply of a "non-operative" signal to a
local control unit such as a microprocessor which belongs
to the general control system of the meter, as will be
described in more detail below.
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[0103] It becomes clear from the description given
above, taking as a starting point that any attempt of fraud
requires initially that the entire body 2 of the control meter
be removed from its support base 1, then the following
steps must necessarily be taken: above all, the lid 9 must
be broken and then the retaining spanner in the form of
the bolt 8 must be unscrewed; the mandrel 6 can then
be expelled from the seat 12 due to the action of the
spring 7, thereby releasing its lower end from its engage-
ment in the seat 12 of the support base 1. However, in
doing so, the wing 10 of insulating material also rises,
departing from the metal sheets 11 of the respective in-
terrupter and the latter closes. In the variant as shown in
Figs. 5a and 5b, the expulsion of the mandrel 6 under
the action of the spring 7 analogously removes the man-
drel 6 from the oscillating arm 501 which permits the
press-button 502 to rise again, allowing thus the micro-
interrupter 500 to be closed. Only then is it possible that
the group 2 is shifted on the support base 1, releasing it
from its bayonet-type engagement, and that the group 2
is lifted to access the supply terminals 23.

[0104] Itis important to emphasize here that this "anti-
tampering" safety support based on closing the interrupt-
er 11 or 11aimmediately after having released the span-
ner 6 and hence even before the body 2 is or can be
shifted relative to the support base 1, is not only efficient
in the case of an attempt of fraud consisting in a removal
of the measuring point which requires, as previously stat-
ed, that the supply terminals 23 be directly accessed on
the support base 1, but also in the case of an attempt of
fraud consisting in a manipulation of the control meter to
alter the measuring constant. It must in fact be taken into
consideration that this manipulation also requires that
the control meter be removed from its support base 1
since the control meter is sealed and cannot be opened
and it must be forced open at the rear part so that no
clear signs thereof are apparent. It must hence be fol-
lowed from this that the device according to the invention
efficiently prevents the fraudulent consumption of energy
in any and all possible cases.

[0105] According to an alternative, the arrangement of
the hook-like members and the recessed members may
be reversed, i.e., the metering group may be mountable
on the support base by means of a bayonet-type attach-
ment system with which the safety anchorage cooper-
ates, the bayonet-type attachment system comprising a
pair of hook-like members integral with the support base,
and, two recessed members formed in the bottom wall
of the body of the meter, facing the hook-like members,
whereby the engagement of the hook-like teeth in the
recessed members takes place due to a displacement
of the body of the control meter parallel to the respective
support base.

[0106] Still further, in an alternative the metering group
comprises a series of resilient, fork-shaped supply ter-
minals and the support base comprises an opposing se-
ries of mandrel-shaped control meter input terminals for
the subscriber line, whereby the anchoring movement of
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the bayonet-type attachment system also causes the
mandrel-like terminals to be engaged in the opposing
fork-shaped terminals.

[0107] In the following a further embodiment of the in-
vention will be described with regard to Fig. 6.

[0108] Fig. 6 shows the logical functional principle of
the anti-tampering system according to another embod-
iment of the invention.

[0109] Fig. 6 illustrates the interrupter 11 and an elec-
tronic circuit 14, e.g. a latch, EEPROM, etc, for memo-
rizing a transition of the interrupter 11 from the non-acti-
vated state to the activated state. The electronic circuit
14 is connected to one terminal of the interrupter, the
other terminal of which is connected to a main power
supply (not shown) and a battery. The battery supplies
energy for the operation of the switch 11 and electronic
circuit 14 in case of a failure or disconnection of the main
power supply so that the switch 11 and the electronic
circuit 14 can continue to detect and memorize the actu-
ation state, i.e. the activated or non-activated state.
[0110] The electronic circuit 14 is also connected to a
local control unit 60 of the control meter and reports its
actuation state or a transition of its state to the local con-
trol unit 60. The local control unit may be a microproces-
sor unit or the main processing unit of the meter and is
connected to the main power supply.

[0111] Further, the control unit 60 is connected to the
electronic circuit 14 to transmit a reset signal to the elec-
tronic circuit 14, for resetting the electronic circuit 14 from
the activated state into the non-activated state.

[0112] It can be seen in the logical principle illustrated
in Fig. 6 that closing the interrupter 11 causes the acti-
vation of the electronic circuit 14. It is the object of this
circuit 14 to memorize the change of state of the signal
corresponding to the opening of the interrupter 11. Fur-
ther, this result is immediately transmitted as a signal
S16 to the local control unit, where it is stored and main-
tained and processed until the reset R17 is subsequently
activated.

[0113] The uninterrupted operation of this part 11, 14
of the circuit is ensured by the supply of the battery which
is incorporated in the circuit and preferably has a service
life equal to that of the meter.

[0114] As stated above, the activation of the circuit 14
causes a signal S16 to be immediately transmitted via
the communication line to the local control unit 60. The
software of the microprocessor of this unit 60, which re-
ceives the signal S16, processes the signal just as a com-
mand to interrupt the supply of energy, and actually caus-
es this interruption.

[0115] In the following an exemplary operation of the
control meter will be described.

[0116] At firstitis assumed that the metering group is
mounted on the support base and the safety anchorage
is in its locking position, the switch 11 is in the open po-
sition, e.g. the micro-switch of Fig. 1 or Fig. 5 is not ac-
tivated or the wing 10 of Figs. 2-4b is inserted between
the metal sheets 11a and 11b. Further, the electronic
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circuit 14 is considered to be in the reset, non-activated
state, e.g. by way of a reset signal transmitted from the
local control unit or remote control center after the control
meter has beeninstalled and/or serviced by maintenance
personnel.

[0117] In this "normal" state electric energy can be
drawn from the power supply line via the measuring ap-
paratus and the subscriber line. Use of electric energy is
measured and reported to the remote control center and
appropriate billing statements can be generated for the
subscriber.

[0118] Now itis assumed that the safety anchorage is
released from the locking position, to remove the meter-
ing group from the support base. Releasing the safety
anchorage causes an activation of the switch, e.g. the
micro-switch of Fig. 1 or Fig. 5 is activated or the wing
10 of Figs. 2-4b is removed from the space between the
metal sheets 11a and 11b.

[0119] This closing of the switch 11 applies the voltage
from the battery 15 or from the main-power supply to the
electronic circuit 14 and sets it into the activated state.
The activation of the electronic circuit is immediately re-
ported to the local control unit and may also be transmit-
ted to a remote central control, which may appropriately
process the activation signal. The remote central control
may for example be a central control facility or adminis-
trator responsible for managing a plurality of control me-
ters.

[0120] For example, the local control unit or remote
central control may command an interruption of the pow-
er supply to the subscriber supply line by means of open-
ing the power switch 52. In addition to reporting the signal,
atime stamp of the activation may be recorded, a counter
value of the measurement group and similar.

[0121] According to another embodiment, the circuit
arrangement of Fig. 6 is further suited to avoid a report
of spurious signals as tampering signals from the local
control unit to the remote control center, as outlined in
the following.

[0122] During normal operation, when a main power
supply to the control meter is switched on and supplies
electric energy to its components, upon removing the me-
tering unit from the meter base, the switch 11 is closed
and correspondingly an activation signal is supplied and
held in the electronic circuit 14 and the activation signal
is reported as signal S16 to the local control unit 60. Upon
receiving the activation signal S16 the local control unit
60 generates a reset signal R17 to reset the electronic
circuit 14. This reset signal may be transmitted immedi-
ately upon,receiving the activation signal S16 or delayed
by a predetermined amount of time, such as 200 ms. The
reset signal 17 will reset the electronic circuit 14 into the
non-activated state, however, as the switch 11 will be still
closed due to the removal of the meter, the electronic
circuit 14 will be activated again and the activation signal
S16 will be again transmitted to the local control unit 60.
[0123] This cycle of transmitting the activation signal
S16 and resetting the electronic circuit 14 via the reset
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signal R17 will therefore be repeated a plurality of times
with an internal counter of the local control unit 60 count-
ing the set/reset operations and, if a certain number of
reset operations is reached, the tamper signal is gener-
ated. For example, a sequence of five to twenty five reset
operations could be used as a limit value for the counter,
and if this limit value is exceeded, the tamper signal is
generated. However, it is noted that any other number
of set and reset operations could be used as a limit, upon
which the tamper signal is generated.

[0124] Accordingly, the circuit allows to detect a pro-
longed closing of the switch 11, e.g. for more than one
or five seconds, corresponding to the time required for
the number of reset operations selected as limit before
generating the tamper signal. Only if the switch 11 re-
mains closed for more than this time frame, the tamper
signal will be generated. Of course, this time frame will
be selected such that a manipulation of the control meter
within the time limit is not possible.

[0125] Inthe following a case will be considered where
a spurious signal activates the electronic circuit 14. A
spurious signal could for example be generated by elec-
tromagnetic induction or any other event different from
opening the switch 11 that activates the electronic circuit
14. This spurious signal is considered to be present only
for a brief amount of time, e.g. a few milliseconds or sim-
ilar.

[0126] Occurrence of the spurious signal will activate
the electronic circuit 14 and the activation signal S16 will
be transmitted to the local control unit 60. Upon receiving
the activation signal S16, the local control unit 60 will
transmit a reset signal R17 to the electronic circuit 14, to
reset the electronic circuit 14. As the spurious signal only
has a short duration, at the time of the reset operation
the spurious signal may have vanished or vanishes after
very few reset operations of the electronic circuit 14 and
thus after one or a few reset operations the electronic
circuit 14 will again remain in the non-activated state.
[0127] Erroneous generation of the tamper signal
therefore is avoided, as long as the spurious signal does
not exceed the time limit or number of reset operations
used as a limit value.

[0128] According to another embodiment the local
control unit 60 is adapted to perform the sequence of
reset operations, i.e. to transmit the reset signal R17 to
the electronic circuit 14, only in case the main power sup-
ply is switched on without an interruption. This prevents
an unauthorized person from deliberately switching off
the main power supply to the meter, in an attempt to avoid
detection of closing the switch 11 when removing the
metering unit from the base.

[0129] Thisalso prevents anunauthorized personfrom
removing the meter unit from the support base during a
power outage, e.g. when for maintenance reasons the
electric network is down.

[0130] Inthiscaseitis considered that the main power
supply is switched off and thereafter the metering unit is
removed from the base. As the switch 11 is connected
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to the battery 15, removing the metering unit from the
base during the absence of the main power supply, will
also activate the electronic circuit 14, and, since the elec-
tronic circuit 14 is also connected to the battery 15, the
electronic circuit 14 will hold its activated state.

[0131] Moreover, after again switching on the main
power supply, the local control unit 60, detecting the pow-
er outage, refrains from transmitting the reset signal R17
to the electronic circuit 14, in order to avoid resetting the
electronic circuit 14, for example if the switch 11 is again
open before turning again on the main power supply.
[0132] In this case the local control unit 60 will only
operate to detect the activation signal S16 from the elec-
tronic circuit 14 and directly report the tampering signal
to the remote central control.

[0133] Further, after detecting the end of the power
outage, the control meter may resume the operations to
suppress spurious signals, i.e. the sequence of reset op-
erations, if upon the end of the power outage the activa-
tion signal S16 was not detected.

[0134] According to another embodiment, in order to
further avoid the unintended transmittal of a tampering
signal due to spurious signals occurring during a short
failure of the main power supply, the local control unit 60
is adapted to only refrain from transmitting the reset sig-
nal R17 in the presence of an absence of the main power
supply of more a certain amount of time, for example one
or five seconds, i.e., a time limit too short for removing
the metering unit from the base, manipulating the meter-
ing unit and reapplying the metering unit to the base.
Thus, occurrence of spurious signals activating the elec-
tronic circuit 14 during the absence of the main power
supply will not lead to the transmission of a tampering
signal to the remote central control, thus avoiding erro-
neous reports of tampering attempts during short ab-
sence of the main power supply.

[0135] In the following a further embodiment of the in-
vention will be described with regard to Fig.. 7.

[0136] Fig. 7 shows a flow diagram of operations car-
ried out at the local control unit of the control meter to
detect tampering with the control meter during a power-
on and/or power-off situation, for example by the circuit
arrangement shown in Fig. 6.

[0137] In afirst operation 701 the local control unit de-
termines whether a power-off condition was present. A
power-off condition could for example be the failure or
deliberate turnoff of a main power supply or could be any
other interruption of the power supply to the local control
unit. A power-off condition can for example be detected
by the local control unit by checking a power-on flag
stored in a memory of the local control unit, the power-
on flag being maintained during a power on condition and
being cleared upon a power failure.

[0138] Ifin operation 701 itis determined that a power-
off condition did not occur, i.e., that the power supply to
the local control unit was continuously switched on, in an
operation 701a a reset counter is cleared and in an op-
eration 702 it is determined whether an activation signal
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is received from an electronic circuit such as the elec-
tronic circuit 14 of Fig. 6, the electronic circuit latching
the activation signal upon removal of the metering unit
from the base, i.e., when closing the switch 11 of Fig. 6.
[0139] Ifinoperation 702 the presence of the activation
signal is detected, in an operation 703 the local control
unit resets the electronic circuit 14. The reset operation
can be carried out via the signal R17 shown in Fig. 6.
[0140] Thereafter, in an operation 704 the reset coun-
ter counting the number of times of resetting the elec-
tronic circuit is incremented. Preferably, before opera-
tions start, this counter was appropriately cleared. For
example, the reset counter could be cleared before or
after operation 701.

[0141] Thereafter, in an operation 705 it is determined
whether the reset counter exceeds a reset limit, such as
the reset limit described with regard to Fig. 6. The reset
limit is preferably selected such that the time duration of
the reset operations until the reset limit is exceeded is
shorter than a time period required for removing and ma-
nipulating the metering unit. For example, if such a time
limit is considered to be one second and if a reset cycle
of the electronic circuit has a duration of 100ms, then the
reset limit would appropriately be set to ten, as after ten
reset operations the one second time limit is reached.
However, this is an example only and any other reset
limit could be used.

[0142] Ifitis determined in operation 705 that the reset
counter exceeds the reset limit, a tamper signal is gen-
erated, indicating that the metering unit was removed
from the meter base for more than the selected limit. The
tamper signal can be stored in a permanent memory of
the local control unit and alternatively thereto or in addi-
tion thereto can be transmitted to a remote central control,
toinform an operator or power supply company regarding
the removal of the metering unit. Moreover, based on the
tamper signal, the local control unit or remote central con-
trol may switch off the subscriber line, as outlined before.
[0143] If in operation 705 it was determined that the
reset counter did not exceed the reset limit, the flow re-
turns to operation 702, where it is determined whether
the electronic circuit is again set, i.e. whether the activa-
tion signal is again present at the electronic circuit. The
activation signal will be present, if the metering unit has
been removed from the metering base, e.g., if the switch
11 remains closed, as in this case the electronic circuit
will again be activated. However, if the activation of the
electronic circuit was in connection with a spurious event,
such as electric magnetic discharges, radio frequency
interferences and similar, the electronic circuit will not be
again activated, thus remaining in a non-activated state.
If the activation signal is not present in operation 702,
the flow returns to operation 701.

[0144] Ifinoperation 701 it was determined that a pow-
er-off condition occurred, and the power supply is now
again available, in an operation 707 a real time clock is
read. The real time clock is supplied by a battery, such
as the battery 15 of Fig. 6, and measures the duration of
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a power outage at the local control unit.

[0145] In order to measure the time duration of the
power outage, at the starting of the power off, a present
RTC count could be frozen or memorized in a nonvolatile
memory register. Provided that the RTC still continues
with normal counting operations, e.g. by the battery back-
up, also during the power outage, a reading of the RTC
value upon turning on the main power supply and a com-
parison with the previously memorized value provides a
simple measurement of the outage duration.

[0146] Thereafter, in an operation 708 it is determined
whether the duration of the power-off condition, i.e. the
time read from the real time clock, exceeds a power-out
limit. The power-out limit preferably is set to a time limit
shorter than a time limit required for removing and ma-
nipulating the metering unit. For example, the power-off
time limit could be set to one second, corresponding to
the counter reset limit checked in operation 705. Howev-
er, it is noted that any other power-off limit could be se-
lected, such as five seconds, ten seconds and similar.
[0147] I[fitis determined in operation 708 that the pow-
er-off limit is exceeded, in an operation 709 it is deter-
mined whether the activation signal from the electronic
circuit is present. The activation signal will be present,
for example if during the power-out condition the meter-
ing unit was removed from the metering base and the
electronic circuit was activated during the power-off con-
dition.

[0148] If in operation 709 the activation signal is
present, the flow continues with operation 706 for gen-
erating, storing and/or transmitting the tamper signal,
etc., as noted before.

[0149] If in operation 709 the activation signal is not
present, i.e., the electronic circuit was not activated dur-
ing the power outage, the flow continues with operation
701.

[0150] Further, if in operation 708 the power-off dura-
tion did not exceed the power-off time limit, the flow of
operations continues with operation 701a.

[0151] Accordingly, the operations outlined with regard
to Fig. 7 allow an efficient determination of a removal of
the metering unit from the metering base, while avoiding
an erroneous detection of the removal of the metering
unit due to spurious signals. Further, the operations out-
lined in Fig. 7 allow a determination of a removal of the
metering unit also during a power-out condition.

[0152] According to an alternative, the real time clock
read in operation 707, in an alternative to being started
upon the begin of a power-out condition, could be initial-
ized upon detecting an activation of the electronic circuit
during a power-out condition.

[0153] Further, it is noted that some of the operations
shown in Fig. 7 are optional, and may be omitted in al-
ternative embodiments. For example, the operations in
connection with determining a power-off condition, i.e.
operations 701, 707, 708 and 709 may be omitted.
[0154] The advantages of the present invention can
be briefly summarized as follows: The following condi-
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tions are activated after the alert situation has been dis-
covered:

- activation of an adequate anti-tampering alert flag
according to the state of the meter, which flag can
be "read" without delay by the local control unit or
remote central control;

- sending out a command to the remotely operable
device for opening a power switchinorderto interrupt
(or suspend) the supply of energy to the customer;

- inhibition of the manual closure of the power until a
specific command is received from the remote cen-
tral control or remote central server after confirma-
tion of intervention by the control operator;

- setting of a visual flag for supervisor personnel or
providing an alert icon on the local display, the icon
being also a signal for the registered subscriber of
the control meter in the event that the actuation
should be due to unknown third parties;

- localvisualizing, also physically, of the position taken
up by the mandrel 6 expelled from the spring 7 and
break of the lid 9.

[0155] Itis at any rate understood that the invention is
not limited to the specific disposition as explained above
which only constitutes an example embodiment of the
invention, but that various variants are possible, all of
which lie within the abilities of a person skilled in the art,
without exceeding the scope of protection of the invention
as defined by the subsequent claims. It should particu-
larly be borne in mind that in the illustrated embodiment,
the electrical safety signal is activated on closing the in-
terrupter 11 or 11a, but a modification of the mechanical
system and of the electric circuit to the effect that the
same result is achieved by means of a safety signal gen-
erated by opening the interrupter also lies within the ca-
pabilities of the skilled person in an obvious manner.
[0156] Further, while the above examples relate to the
field of the distribution of electrical energy to a plurality
of subscribers distributed within a territory, the examples
are equally applicable in more general terms to other
services such as, for example, the distribution of water,
gas or to tele-heating. In this case metering components
of the control meter will be appropriately replaced. For
example, a valve for gas or water distribution may replace
the power switch.

Claims
1. Acontrol meter for controlling the supply of services,

in particular the supply of electric energy, the control
meter comprising:
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a support base (1), anchored with which is a
main power supply line, and

a metering group (2) detachable from the sup-
port base (1) and comprising a measurement
apparatus interposed between the main power
supply line (20) and a subscriber line (50);

a bayonet-type attachment system (1a, 2b) for
mounting and unmounting the metering group
(2) on/from the support base (1) by parallel
movement of the metering group (2) relative to
the support base (1);

a safety anchorage comprising

mechanical means (6, 7, 8, 9, 10) associated
with the metering group (2) and movable into a
locking position for engagement with the support
base (1) when the metering group is mounted
on the support base (1); and

an interrupter (11, 11a, 11b) for generating an
activation signal upon activation by the mechan-
ical means,

wherein the mechanical means (6, 7, 8, 9, 10)
is arranged to activate the interrupter (11, 11a,
11b) when the mechanical means is released
from the locking position for detaching the me-
tering group from the support base;

wherein the mechanical means comprise a re-
taining spanner (8) movable into retaining
means (13) in the support base (1) in the locking
position, to form a locking bar against parallel
movement of the metering group (2) of the con-
trol meter relative to the support base (1);

the mechanical means (6, 7, 8, 9, 10) comprises
a locking bar mandrel (6) cooperating with the
retaining spanner (8) and the interrupter (11,
11a, 11b) of the safety anchorage such that the
blocking/unblocking movement of the locking
bar mandrel (6) corresponds to the opening/
closing movement of the interrupter; and

the locking bar mandrel (6) is arranged coaxially
to the retaining spanner (8), and said locking bar
mandrel, when the mechanical means is in the
locking position, is urged against a seat (12) of
the support base to form a locking bar against
the parallel movement of the metering group rel-
ative to the support base.

The control meter of claim 1, wherein the retaining
means comprises seats (12, 13) and a threaded
bushing for receiving a threaded portion of the re-
taining spanner (8) when the mechanical means is
moved into the locking position.

The control meter of at least one of the claims 1 or
2, wherein the mechanical means (6, 7, 8, 9, 10)
comprises spring means (7) and/or a retainer part
(15) acting on the locking bar mandrel (6) so as to
move the locking bar mandrel in a direction away
from the supportbase (1) when the retaining spanner



25
(8) is released from the retaining means (12, 13).

The control meter of at least one of the preceding
claims 1 to 3, wherein

the interrupter (11, 11a, 11b) and the mechanical
means (6, 7, 8, 9, 10) is located substantially inside
a sealed container with part of the locking bar man-
drel and the retaining spanner being accessible
though an opening in the sealed container; and
the locking bar mandrel comprises a lid (9) covering
the retaining spanner (8), the retaining spanner be-
ing accessible for release from the locking position
only by breaking the lid.

The control meter of at least one of the preceding
claims, wherein the interrupter (11, 11a, 11b) is
formed by a pair of flexible metal sheets (11a, 11b)
resiliently contacting each other, and the mechanical
means being provided with a wing (10) apt to inter-
pose itself between the flexible metal sheets (11a,
11b) in the locking position.

The control meter of at least one of the preceding
claims, wherein the interrupter of the safety anchor-
age is formed by a micro-interrupter (110, 111, 112),
the command button (111) of which is actuated by
an oscillating arm (112) moved by the mechanical
means.

The control meter of at least one of the preceding
claims, wherein the interrupter of the safety anchor-
age is formed by an optical transmitter and an optical
receiver, forming a pair of optical devices with a
transmitter-receiver coupling, and the mechanical
means being provided with a wing apt to interrupt
the transmitter-receiver coupling by interposing itself
into the path between the optical transmitter and an
optical receiver in the locking position.

The control meter as set forth in at least one of the
preceding claims, in which the bayonet-type attach-
ment system comprises:

a pair of hook-like members (2b, 2¢) integral with
one of the support base (1) and the bottom wall
(2a) of the body (2) of the meter, and,

two recessed members (1a, 1b) formed in the
other one of the support base (1) and the bottom
wall (2a) of the body (2) of the meter, facing the
hook-like members,

whereby the engagement of the hook-like teeth
in the recessed members takes place due to a
displacement of the body (2) of the control meter
parallel to the respective support base.

9. The control meter of at least one of the preceding

claims, in which one of the support base (1) and the
metering group (2) comprises a series of resilient,
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11.

12.

13.

14.

15.

26

fork-shaped supply terminals (23) and

the other one of the support base (1) and the meter-
ing group (2) comprises an opposing series of man-
drel-shaped control meter input terminals (51) for the
subscriber line,

whereby the anchoring movement of the bayonet-
type attachment system also causes the mandrel-
like terminals to be engaged in the opposing fork-
shaped terminals.

The control meter of at least one of the preceding
claims, wherein the interrupter is arranged to irre-
versibly command, upon actuation, the opening of a
power switch (52) of the subscriber line (50).

The control meter of at least one of the preceding
claims, comprising

an electronic circuit (14) for memorizing the activa-
tion signal; and

a local control unit for reading the activation signal
from the electronic circuit and for sequentially reset-
ting the electronic circuit (14) a predetermined
number of times and for transmitting a tamper signal
to an remote central control and/or interrupting the
power supply and/or setting a local flag, if after the
predetermined number of reset operations the elec-
tronic circuit holds the activation signal.

The control meter of at least one of the preceding
claims, wherein the electronic circuit (14) is supplied
by a battery (15) having the same service life as the
meter.

The control meter of claim 11, wherein the local con-
trol unit is arranged to determine the occurrence of
a power out condition and to transmit the tamper
signal to the remote central control, if at the end of
the power out condition the activation signal is
present.

The control meter of claim 11, wherein the local con-
trol unit is arranged to transmit the tamper signal to
the remote central control, if at the end of the power
out condition the activation signal is present and if
the duration of the power out condition exceeded a
predetermined duration.

The control meter of at least one of the preceding
claims, wherein the metering group includes ameas-
urement apparatus comprising

translating means for transforming the values of the
effected measurements into data to be transmitted
via communication lines, and

communication means associated with the translat-
ing means to perform an exchange of measurement
data and possible other processing data with a re-
mote central control connected to the control meter
by means of a communication line.
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16. The control meter of at least one of the preceding

claims, wherein the activation signal commands a
remote central control, provided with software for ef-
fecting the initiation and interruption of the energy
supply, to interrupt the power supply to the customer
by opening the power switch (52).

Patentanspriiche

1.

Uberwachungszahler zum Steuern der Versorgung
von Diensten, besonders der Bereitstellung von
elektrischer Energie, wobei der Uberwachungszah-
ler umfasst:

eine Tragerbasis (1), verankert mit dem, was
eine Hauptleistungsversorgungsleitung ist, und
eine Zahlgruppe (2), welche trennbar ist von der
Tragerbasis (1) und eine Zahlvorrichtung um-
fasst, die zwischengeschaltet ist zwischen der
Hauptleistungsversorgungsleitung (20) und ei-
ner Teilnehmerleitung (50);

ein Anfligungssystem vom Bajonett-Typ (1a,
2b) zum Anbringen und Abnehmen der Zahl-
gruppe (2) an/von der Tragerbasis (1) durch par-
allele Bewegung der Zahigruppe (2) relativ zu
der Tragerbasis (1);

eine Sicherheitsverankerung, umfassend:

mechanische Mittel (6, 7, 8, 9, 10) assoziiert
mit der Zahlgruppe (2) und beweglich in ei-
ne Verschlussposition, zum Kuppeln mitder
Tragerbasis (1), wenn die Zahlgruppe auf
der Tragerbasis (1) angebracht ist; und
einen Unterbrecher (11, 11a, 11b) zum Er-
zeugen eines Aktivierungssignals bei Akti-
vierung des mechanischen Mittels,

wobei das mechanische Mittel (6, 7, 8, 9,
10) angeordnet ist, um den Unterbrecher
(11, 11a, 11b) zu aktivieren, wenn das me-
chanische Mittel von der Verschlusspositi-
on freigegeben wird zum Abnehmen der
Zahlgruppe von der Tragerbasis;

wobei das mechanische Mittel einen Halte-
schlussel (8) umfasst, der beweglich ist in
ein Haltemittel (13) in der Tragerbasis (1) in
der  Verschlussposition, um einen
SchlielRstab gegen parallele Bewegung der
Zahlgruppe (2) des Uberwachungszahlers
relativ zu der Tragerbasis (1) zu bilden;
das mechanische Mittel (6, 7, 8, 9, 10) einen
SchlieRstabdorn (6) umfasst, der mit dem
Halteschlussel (8) und dem Unterbrecher
(11, 11a, 11b) der Sicherheitsverankerung
zusammenarbeitet, so dass die Blockier-/
Unblokkier-Bewegung des SchlieRstab-
dorns (6) der Offnen-/SchlieRen-Bewegung
des Unterbrechers entspricht; und
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der Schlielstabdorn (6) koaxial zu dem Hal-
teschliissel (8) angeordnet ist und der
Schlief3stabdorn, wenn das mechanische
Mittel in der Verschlussposition ist, gegen
einen Sitz (12) der Tragerbasis gedrangt
wird, um einen Schliel3stab gegen die par-
allele Bewegung der Zahlgruppe relativ zu
der Tragerbasis zu bilden.

Uberwachungszahler nach Anspruch 1, wobei das
Haltemittel Sitze (12, 13) und ein Gewindefutter um-
fasst zum Empfangen eines Gewindeteils des Hal-
teschlissels (8), wenn das mechanische Mittel in die
Verschlussposition bewegt wird.

Uberwachungszahler nach einem der Anspriiche 1
oder 2, wobei das mechanische Mittel (6, 7, 8, 9, 10)
Federmittel (7) und/oder einen Halteteil (15) um-
fasst, das auf den SchlieRstabdorn (6) wirkt, um den
Schliel3stabdorn in eine Richtung weg von der Tra-
gerbasis (1) zu bewegen, wenn der Halteschlissel
(8) von dem Haltemittel (12, 13) freigegeben wird.

Uberwachungszéhler nach einem der vorangegan-
genen Anspriche 1 bis 3, wobei

der Unterbrecher (11, 11a, 11b) und das mechani-
sche Mittel (6, 7, 8,9, 10) im Wesentlichenim Inneren
eines verschlossenen Containers lokalisiert ist, wo-
bei ein Teil des SchlieRstabdorns und des Halte-
schliissel zugénglich sind durch eine Offnung in dem
von verschlossenen Container, und

der Schliel3stabdorn einen Deckel (9) umfasst, der
den Halteschliissel (8) abdeckt, wobei der Halte-
schliissel zuganglichist, zum Freigebenvon der Ver-
schlussposition, nur durch Berechnen des Deckels.

Uberwachungszahler nach einem der vorangegan-
genen Anspriiche, wobei der Unterbrecher (11, 11a,
11b) gebildet ist durch ein Paar von flexiblen Metall-
schichten (11a, 11b), die sich elastisch berihren,
und wobei das mechanische Mittel mit einem Fligel
(10) bereitgestelltist, der geeignet ist, um sich selbst
zwischen den flexiblen Metallschichten (11a, 11b) in
der Verschlussposition zwischenzuschalten.

Uberwachungszéhler nach einem der vorangegan-
genen Anspriiche, wobei der Unterbrecher der Si-
cherheitsverankerung gebildetist durch einen Mikro-
Unterbrecher (110, 111, 112), dessen Befehlsknopf
(111) betatigt wird durch einen oszillierenden Arm
(112), der durch das mechanische Mittel bewegt
wird.

Uberwachungszéhler nach einem der vorangegan-
genen Anspruche, wobei der Unterbrecher der Si-
cherheitsverankerung gebildet ist durch einen opti-
schen Ubertrager und einen optischen Empfénger,
die ein Paar von optischen Geraten mit einer Uber-
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trager-Empfangerkopplung bilden, und das mecha-
nische Mittel bereitgestellt ist mit einem Fligel, der
geeignetist, um die Ubertrager-Empfangerkopplung
zu unterbrechen durch Zwischenschalten von sich
selbstin den Pfad zwischen dem optischen Ubertra-
ger und dem optischen Empféngerin der Verschlus-
sposition.

Uberwachungszéhler nach einem der vorangegan-
genen Anspriche, in welchem das Anfligesystem
vom Bajonett-Typ umfasst:

ein Paar von hakenahnlichen Gliedern (2b, 2c),
welche ein Bestandteil von einem von der Tra-
gerbasis (1) und der unteren Wand (2a) des Kor-
pers (2) des Zahlgerats ist, und,

zwei vertiefte Glieder (1a, 1b), die in dem ande-
ren der Tragerbasis (1) und der unteren Wand
(2a) des Korpers (2) des Zahlgerats gebildet
sind, blickend in Richtung der hakenahnlichen
Glieder,

wobei die Kopplung der hakenahnlichen Zahne
in den vertieften Glieder stattfindet durch eine
Verschiebung des Kérpers (2) des Uberwa-
chungszahlers parallel zu der jeweiligen Trager-
basis.

Uberwachungszahler nach einem der vorangegan-
genen Ansprlche, inwelchem eines der Tragerbasis
(1) und der Zahlgruppe (2) eine Serie von elasti-
schen gabelférmigen Trager-Terminals (23) umfasst
und

das andere von der Tragerbasis (1) und der Zahl-
gruppe (2) eine gegenuberliegende Serie von dorn-
férmigen Uberwachungszahler-Eingangsterminals
(51) umfasst flr die Teilnehmerleitung,

wodurch die Ankerungsbewegung des Anfligungs-
systems vom Bajonett-Typ auch bewirkt, dass die
dornahnlichen Terminals in den gegenlberliegen-
den gabelférmigen Terminals gekoppelt werden.

Uberwachungszahler nach einem der vorangegan-
genen Anspriche, wobei der Unterbrecher einge-
richtet ist, um unwiderruflich, bei Betatigung, die Off-
nung eines Leistungsschalters (52) der Teilnehmer-
leitung (50) zu befehlen.

Uberwachungszahler nach einem der vorangegan-
genen Anspriiche, umfassend:

eine elektronische Schaltung (14) zum Merken
des Aktivierungssignals; und

eine lokale Steuereinheit zum Lesen des Akti-
vierungssignals von der elektronischen Schal-
tung und zum sequentiellen Ricksetzen der
elektronischen Schaltung (14) eine vorgegebe-
ne Zahl von Malen und zum Ubertragen eines
Manipulationssignals zu einer entfernten Zen-
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13.

14,

15.

16.
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tralsteuerung und/oder Unterbrechen der Lei-
stungsversorgung und/oder Setzen einer loka-
len Kennzeichnung, wenn, nach der vorgege-
bene Anzahl von Ricksetzoperationen die elek-
tronische Schaltung das Aktivierungssignal halt.

Uberwachungszéhler nach einem der vorangegan-
genen Anspriiche, wobei die elektronische Schal-
tung (14) versorgt wird durch eine Batterie (15), die
dieselbe Betriebslebenszeit wie das Zahlgerat auf-
weist.

Uberwachungszéhler nach Anspruch 11, wobei die
lokale Steuereinheit eingerichtet ist, um das Auftre-
ten eines Leistung-Aus-Zustands zu bestimmen
und, um das Manipulationssignal zu der entfernten
Zentralsteuerung zu Ubertragen, wenn am Ende des
Leistungs-Aus-Zustands das Aktivierungssignal
vorhanden ist.

Uberwachungsz'ahler nach Anspruch 11, wobei die
lokale Steuereinheit eingerichtet ist, um das Mani-
pulationssignal zu der entfernten Zentralsteuerung
zu Ubertragen, wenn am Ende des Leistung-Aus-
Zustands das Aktivierungssignal vorhanden ist und,
wenn die Dauer des Leistung-Aus-Zustands eine
vorgegebene Dauer Uberschreitet.

Uberwachungszéhler nach einem der vorangegan-
genen Anspriche, wobei die Zahlgruppe eine Zahl-
vorrichtung beinhaltet, umfassend
Ubersetzungsmittel zum Umwandeln der Werte der
bewirkten Messungen in Daten, die tber Kommuni-
kationsleitungen ubertragen werden sollen, und
Kommunikationsmittel assoziiert mit dem Uberset-
zungsmittel, um einen Austausch von Messdaten
und mdglichen anderen Verarbeitungsdaten mit ei-
ner entfernten Zentralsteuerung auszufiihren, die
mit dem Uberwachungszahler durch Mittel einer
Kommunikationsleitung verbunden ist.

Uberwachungszéhler nach einem der vorangegan-
genen Anspruche, wobei das Aktivierungssignal ei-
ne entfernte Zentralsteuerung befehligt, die mit Soft-
ware bereitgestellt ist zum Bewirken der Initialisie-
rung und Unterbrechung der Energieversorgung, um
die Leistungsversorgung zu dem Teilnehmer durch
Offnung des Leistungsschalters (52) zu unterbre-
chen.

Revendications

Compteur de commande susceptible de commander
la fourniture de services, en particulier la fourniture
d’énergie électrique, le compteur de commande
comprenant :
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une base de support (1), a laquelle une ligne
d’alimentation électrique principale est ancrée,
et

un groupe de comptage (2) que I'on peut déta-
cher de la base de support (1) et comprenant
un appareil de mesure interposé entre la ligne
d’alimentation électrique principale (20) et la li-
gne d’'un abonné (50) ;

un systeme (1a, 1b) de fixation de type a baion-
nette pour monter et démonter le groupe de
comptage (2) sur/de la base de support (1) par
un mouvement paralléle du groupe de compta-
ge (2) par rapport a la base de support (1) ;

un ancrage de sécurité comprenant

un moyen mécanique (6, 7, 8, 9, 10) associé au
groupe de comptage (2) et mobile dans une po-
sition de verrouillage pour s’engager avec la ba-
se de support (1) lorsque le groupe de comptage
est monté sur la base de support (1) ; et

un interrupteur (11, 11a, 11b) pour générer un
signal d’activation a son activation par le moyen
mécanique,

ou le moyen mécanique (6, 7, 8, 9, 10) est agen-
cé pour activer l'interrupteur (11, 11a, 11b) lors-
que le moyen mécanique estlibéré dela position
de verrouillage pour détacher le groupe de
comptage de la base de support ;

ou le moyen mécanique comprend une clé de
retenue (8) mobile dans le moyen de retenue
(13) dans la base de support (1) dans la position
de verrouillage, pour former une barre de ver-
rouillage contre le mouvement paralléle du grou-
pe de comptage (2) du compteur de commande
par rapport a la base de support (1) ;

le moyen mécanique (6, 7, 8, 9, 10) comprend
un mandrin (6) de barre de verrouillage coopé-
rant avec la clé de retenue (8) et l'interrupteur
(11, 11a, 11b) de 'ancrage de sécurité de sorte
que le mouvement de blocage/déblocage du
mandrin (6) de barre de verrouillage correspon-
de au mouvement d’ouverture/de fermeture de
linterrupteur ; et

le mandrin (6) de barre de verrouillage est agen-
cé coaxialement a la clé de retenue (8), et ledit
mandrin de barre de verrouillage, lorsque le
moyen mécanique se trouve dans la position de
verrouillage, est poussé contre un siége (12) de
la base de support pour former une barre de
verrouillage contre le mouvement paralléle du
groupe de comptage par rapport a la base de
support.

Compteur de commande de la revendication 1, ou
le moyen de retenue comprend des sieges (12, 13)
et une douille filetée pour recevoir une partie filetée
de la clé de retenue (8) lorsque le moyen mécanique
se déplace dans la position de verrouillage.
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3.

Compteur de commande d’au moins l'une des re-
vendications 1 ou 2, ou le moyen mécanique (6, 7,
8, 9, 10) comprend un moyen de ressort (7) et/ou
une partie de retenue (15) agissant sur le mandrin
(6) de barre de verrouillage de sorte a déplacer le
mandrin de barre de verrouillage dans une direction
a I'écart de la base de support (1) lorsque la clé de
retenue (8) est libérée du moyen de retenue (12, 13).

Compteur de commande d’au moins 'une des re-
vendications précédentes 1 a 3, ou

linterrupteur (11, 11a, 11b) et le moyen mécanique
(6,7, 8,9, 10) sont placés essentiellement dans un
coffret scellé avec une partie du mandrin de barre
de verrouillage et la clé de retenue qui sont acces-
sibles par une ouverture dans le coffret scellé ; et
le mandrin de barre de verrouillage comprend un
couvercle (9) couvrant la clé de retenue (8), la clé
de retenue étant accessible pour se libérer de la po-
sition de verrouillage uniquement en brisant le cou-
vercle.

Compteur de commande d’au moins l'une des re-
vendications précédentes, ou l'interrupteur (11, 11a,
11b) est formé par une paire de feuilles métalliques
flexibles (11a, 11b) élastiquement en contact I'une
avec l'autre, et le moyen mécanique étant doté d’'une
aile (10) apte a s'interposer entre les feuilles métal-
liques flexibles (11a, 11b) dans la position de ver-
rouillage.

Compteur de commande d’au moins I'une des re-
vendications précédentes, ou l'interrupteur de I'an-
crage de sécurité est formé par un micro-interrupteur
(110, 111, 112), dont le bouton de commande (111)
est actionné par un bras oscillant (112) déplacé par
le moyen mécanique.

Compteur de commande d’au moins I'une des re-
vendications précédentes, ou l'interrupteur de I'an-
crage de sécurité est formé par un émetteur optique
et un récepteur optique, formant une paire de dispo-
sitifs optiques avec un couplage émetteur-récepteur,
et le moyen mécanique étant doté d’'une aile apte a
interrompre le couplage émetteur-récepteur en I'in-
terposant dans le chemin entre I'émetteur optique et
le récepteur optique dans la position de verrouillage.

Compteur de commande selon au moins l'une des
revendications précédentes, dans lequel le systeme
de fixation de type a baionnette comprend :

une paire d’éléments (2b, 2c) en crochet soli-
daire avec I'une de la base de support (1) et de
la paroiinférieure (2a) du corps (2) du compteur,
et,

deux éléments en évidement (1a, 1b) formés
dans l'autre de la base de support (1) et de la
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paroi inférieure (2a) du corps (2) du compteur,
faisant face aux éléments en crochet,
moyennant quoi 'engagement des dents en cro-
chet dans les éléments en évidement a lieu en
raison d’'un déplacement du corps (2) du comp-
teur de commande parallélement a la base de
support respective.

Compteur de commande d’au moins l'une des re-
vendications précédentes, dans lequel I'un de la ba-
se de support (1) et du groupe de comptage (2) com-
prend une série de bornes d’alimentation (23) en for-
me de fourche, résilientes, et

l'autre de la base de support (1) et du groupe de
comptage (2) comprend une série opposée de bor-
nes d’entrée (51) du compteur de commande en for-
me de mandrin pour la ligne d’abonné,

moyen par lequel le mouvement d’ancrage du sys-
teme de fixation de type a baionnette améne égale-
ment les bornes en forme de mandrin a s’engager
dans les bornes en forme de fourche opposées.

Compteur de commande d’au moins 'une des re-
vendications précédentes, ou [linterrupteur est
agencé pour commander de maniére irréversible, a
son actionnement, 'ouverture d’'un commutateur de
puissance (52) de la ligne d’abonné (50).

Compteur de commande d’au moins 'une des re-
vendications précédentes, comprenant

un circuit électronique (14) pour mémoriser le signal
d’activation ; et

une unité de commande locale pour lire le signal
d’activation a partir du circuit électronique et pour
rétablir consécutivement le circuit électronique (14)
un nombre de fois prédéterminé et pour transmettre
un signal de fraude a une commande centrale dis-
tante et/ou pour interrompre I'alimentation électrique
et/ou établir un drapeau local, si apres le nombre
prédéterminé d’opérations de rétablissement le cir-
cuit électronique maintient le signal d’activation.

Compteur de commande d’au moins l'une des re-
vendications précédentes, ou le circuit électronique
(14) est alimenté par une batterie (15) ayantla méme
durée de vie que le compteur.

Compteur de commande de la revendication 11, ou
I'unité de commande locale est agencée pour déter-
miner I'occurrence d’'une condition de coupure de
courant et pour transmettre le signal de fraude a la
commande centrale distante, sialafin de la condition
de coupure de courant le signal d’activation est pré-
sent.

Compteur de commande de la revendication 11, ou
I'unité de commande locale est agencée pour trans-
mettre le signal de fraude a la commande centrale
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distante, si a la fin de la condition de coupure de
courantle signal d’activation est présentetsila durée
de la condition de coupure de courant a dépassé
une durée prédéterminée.

Compteur de commande d’au moins l'une des re-
vendications précédentes, ou le groupe de compta-
ge comporte un appareil de mesure comprenant
un moyen de traduction pour transformer les valeurs
des mesures établies en données a transmettre au
moyen des lignes de communication, et

un moyen de communication associé au moyen de
traduction pour effectuer un échange de données de
mesures et d’autres données de traitement possi-
bles avec une commande centrale distante connec-
tée au compteur de commande au moyen d’une ligne
de communication.

Compteur de commande d’au moins l'une des re-
vendications précédentes, ou le signal d’activation
commande une commande centrale distante, dotée
d’'un logiciel pour effectuer l'initiation et I'interruption
de l'alimentation d’énergie, pour interrompre I'ali-
mentation électrique au client en ouvrant le commu-
tateur de puissance (52).
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